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±f3ft 2 h"fc4o^.T±ierD -b >y ^ ± jgjg ! t 

**«3sh. ' 

±l3ft 1 -C KJc^t, ±f3?*D-b y-tf-fcfcft'l ©jfrfl- 

«sa»-c±ia^3-rs^fTU 

±§3ft 2 ^- KCfcwc, ±!27Dt »1ftt±BaiB 1 © 

c w^jg 3 j mmn 2 1 &v > x, 
±mm 1 f c^t, ±sz7a*yvi±m 1 on 

±83ft 2 K t^'OT, ±H37*D-b >>lt{±±g3ft 1 © 
±a3ft l^-FJc&vrc, ±IB7*D-fe.y-y^«J6g-t-5 h 



U 

±13*2*- Kic^o^T, ±13 h 7 >^X^©S«Sfc 

±S3»gP(i, ±f37*o-b ^-9-©l&#^- k £3^3-3 
$«0S§i:, ±g3«f^O^I«CoOTO««S83«^S 

CWf^ 7 ] WsRJi 5 tiiliTs 

ii:{c«toT±f3i ? 3 7"©||fT?&^TU 
±S3f6iJ«tt±l37^ Kb^SKtS-TSft 2©u 

l*^fc±ffitf-r>*fc£J£«^Stt«Si:£;£u 
7 P b ^* s ^©s3«^g*^±33ft 2 © u v^(C3£ 



±fflffl»II8&tt, ±t3itKg§g#±§3ft 2 © U * {-|3 
fcS-tS^m/jfcSftT, ±l37*D-by^*J±fEi; 

05 immm 8 ] !#3<ii 5 c *o r> 

±f37*D-tr ^i^D y ^7 

10 ±fiffiff[g|Rtiu ±ffi7*o-b5;-y*s±IE7*D-b.y9-^© 
±13* o * ^<i^ffltt*&Sfflie$*5SNJ»M^*ai* L 

9 ] IfsRli 1 tiJ^T, 
tSSlffl^a^ ft2©r7*>J-ir-v3>©^S(- 

*f/;s-r §ft 2 © 3 ^nff l,, 

±f37D-b ! y-y*5±|Bft 1 ©i/'3 7$Hfft5^i; 

±!37*d^ y-y*s±J3S5 2©^ 3 VsflHrfc: 
tt, ±B»2©S?groS8ff*H»&bfc||, ±53ftl© 
«flHfc»!fcalS 2 ©^«#t±|3»g(5(i±|37D 
25 -fe v-y-OSM^^E- KS±33ft 1 K*6±E» 2 

ft 1 ©iW^t- KT-±IB^3 7"©HfTSM^U 
±13^ 3 ro*fT©HB6«, ±l3B#P E gf»$g fc «t !) Jg^ $ 

40 [l»5RJS 1 2 ] WsRJi 1 0 C*^T, 

±l37D-b l ©77'J ^r-^ 3 >©«yitWJS 

wjs-t sft 2 © v 3 

±MmW&At> L < {±±13^^^ A ') -b y hmiz±!B^ 
45 *ft*E«©U$?**fc±gB» l©i? 3 7-{cov^T©ft 1 

±I3S®SA^ L-<(i±33^7^AU*^ hWfc±E* 
2ff*Sg© U i?^ ^ {C±f3ft 2 © v 3 7(;o^Tffli 1 

50 ±l37*P-by-y-*s±|3^ lffl^3 7"S||fTB#ic(i, ±13 
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m 1 OS? 3 7 , ©&fT©P8*B«, ±S3S§ 1 ©WflB«*K «fc 
5©*£ftfcl$IHI«««fc±llB$& l OiWt^- r'*>5>± 
§3SB2©Krf1^-K££MU 

SB2©^ar©Hff©HI*&«x ±33aS2©B#|HH*«K:«fc 
IBSB 2 ©Kfl^E- r* t^S-T S^MM^SSBoaM^^- K 

[0 0 0 1 ] 

if fc*©#J«W8tlcH-r3. 
[0 0 0 2] 

[^*©tt«] i£*f, v-f ^DrD-by*©]K*fbH:» 
b<, ^l^-e2f§©S5jSYb* s MfiK^ntV>S. 
T\ SS^bt^5r«S«^©*i^©Fp3®A 5 K^bLTS 
fee ttC, v-f o t »1f i«»«S^f A tffl 

^-esfcto, 7•o-tr^^i•* s ^^T•r•^?.«^;©ml«iS t t , ) 
B^^iM^-trSo L*»bfc#S>, r©^5CT-{±^D-b 
[0 0 0 3] C©«fc3&IHiak:*tU T'D-by-y-j^lgff 

i: ftttft i: £ ±tf T € ©tttg|p[± £ H 4 ASM*-*- T? CIS 
§g;**xT^3o 
[0 0 0 4] C©J;?&^5£©^*#yi:bT(£2 0 0 0 

5 1 — K if— 3>777>^ y^f-^iXK 

^— ^— X(2000, IEEE Internatio 
nal Solid-State Circuits, Digest of Technical Paper 

s)292H*»i£>293HK*2ftTV>So .r ©^*$IT-tt, X 

shoo) *©<»Hft»aaRft*fTT?*4«i[ 

*JE * $ * « fc to© HISS i: S«^F & -6 •> ^ ^ A 
[0 0 0 5] 

SrlU t> tb-T tz to t O S £ fl| V > T H £ & to, felT 
©Fp3S* J £b5o 

( 1 ) 0 Sttc©fiW*ff -5 fetofc»«JBeJ||S8K*ai (3 

-feyi*-A J j£e>#Sfcto, -v"f taya-tyy-icumotz 
to©^--^-^>> k b, -e©rSffis^* s tf^-rs„ 

(2) c©f»^iCT-(i, ?Y>D^Dtvti:OSC!) 
^©tSifflawistf&g-c* 4 fc to, m%bmtmmw&. 



WLmm-y^T-^Mi^-vx^^^tm^x-^^^ b*> 

££^£&^*DrD4ryif##£LT£'K ^KiC 
[0 0 0 6] *ZX\ *»lflttOSCflc#-t-SCfc& 

<, »ifflis©jsi^«as#jw*ic*sisu. v^nr 
D-fey9-©fi«^bi:JSttie^b*P8i:$#s. 
10 [0 0 0 7] 

mm*M$i-rztzto(D¥-m c©tto, ##biwbu ei 
[0008] a»©^*«aiis8«jfcigtf sns ^375 

15 1-Sffl»fflfc£Wrs**#3Sfe-tf*oT, 7-o-tr^if 
*»y 3 ^©Hff SBBJe-rSKfefcoT, ffsOTgBfctrP-fc 
>y -9-©iW^— h'SSlf - U 7D -fe .j/-tr# 

i?3x©^fT&SB^bfc»> Rff^©n§p^^c, mm 
mz±ffi7a-tyy-<Dm<tt- v&m 2^- Knia^-r 

20 So Cdf, £2^— Ffcfc'VvtT'D-feytrB:, 1 ^ 

So mtmicte, » 1 K J: »)*»* 2 *-]«©»«!« 

*«*JS<1-5 4:i:*t«««E&?S<-rSx * 1 
25 H «t 5 2 ^E - l*©IMttB8aSS]B < f S t * 

[0 0 0 9] £tz, mm^t, 7tH*yy-<D#4>#<D 
7 ^ D >y ^«*&BiBScm*f SS9»®^©« 

®tr«t: tjT'D-bfifc^St^qUT, rD-b>yit±T* 
30 IfftSO S i:tt«tW«fclW1^- K *MM qftgtc f 

^ o 

[0 0 10] il€-FA>5,^2€-h'{:fg 
-ra^Sm^©«flHC-3VAT©fll«S^SB©ROM^'rt 

»©^»^ts/ * e«M Us mjSiSA^Sfettvx^- 

0, ±!3F^©B#F E gS:7-p-tr-yif* s ffl ! a^§r7-U^ 

- > 3 > b fe^pw t is^ -r a c t *s T . § s „ 

[0011] 

40 H^-rs 0 

[0012] hi i±*fsifi©» i <Dmmmx-$>znmm 

45 SUSWfCJti^bfc^^J-efeSo 

[0013] &mm t o c^fT&ra«5£fts. 
nvL-c-^ff^ra^-rso ^©^, ^s-^fflffitai! 

b tzmm t lt^P-tr-v ^(otR^Pa 6 ] t a ©&& & 
50 UT*iB*£Ei:iaa»&^b*-&*. «FSiJtlW»T- 
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?a7i&m?r&. mmzmmt 2xi>3yi<omn 
ifi&rtz. mmc iS372&mmt 3xmmtifi£ 
mmmEVLx-x?- h u mmt atmmutzmmt 4 

*>5>, 7"n-b>ytKi/iI«»fHi:Sig«EVHT"v3^2& 
7 3 #B$£iJ t 6 X x ^ - h -T 5 o V 3 7 3 ttJ3«»f Li: 

a ^3 tt^«a»i:«jg«ESJl«»ffli:*««BEVHC* 
[0014] *^J{C*5ltS?figm^AS0 1 fcjj*£*iT^ 

So CMOswffli^jpht^i:, -£©{i{±ffl&s& 

[0 0 15] -#0i:bT, VH=2VU fH= 2fL3&5@8« 
[0 0 16] C©*^, iM^JKftfL, fSlEVLfi 

ttT&m&e>ffimn±>ni±, piocfL*^ 2 ^^^, 

P2ocfH*VH 2 = 2fL*(2VL) 2 =8P 1 C©£ 
PlttP2©l/8ClAfftS. «SSE4T 

it#lbfc#b*>T#£:&^ (C©FiJT*(otl/2) ©T\ 

P 1 ©KFlfflAs«l^Sif¥*Sfl5«efS»t*ftTJfS C 

--T% l^PlCt-^ftfM-F, « 
^7P 2©^-b'^€-K^it 5„ 

[0017] *ffiij»^s;T-{±, a&e>*>D»*«)?>nfe«F 

Z>„ ^3^$r^fTLSe«)fei:g{c{iigS^;^-K(c^o 
T V "> 3 . tbRW A*3f©i|gt, > V 3 ^ttfglB^ €-KTT*fi 
B$FflJC||ff S^TbT L*5©T% 'J^V>««S±(T-H 

>©JHM (BtF^ta) Ttt$?a:/5&«||Tl/fc^. 
■mp* -a- a c fc #r- § a ©r-> -t y -y©*^ tBs 

^ * * & 7°n -b y f©t^ £ 5i:t -5±§£rT- 

[ooi8] mr$u<omm&*mfomm®ffift(D]si/7 

p*mta©eiiftE»LT, fsa^j^- K*e»rt*E- h 
ic s mmzmr £ -a- s c t g 3 . l&# oT> 

T©*fige»j^^-r. 



[0019] *W<**«HI8 2 0 (iv V7b •> i7S| 
fft-Sfctt>©7*D-b^tf (CPU) 2 5i:, 7"D-b<vf 

s&hss (vavtma&mmzPLLxKmz^s 

05 PLLtSSBfS) 2 3, mmm&2 4MITV^„ 
£ 6 MMffi 2 6 HU l$Mta<Z)ti m &«#-f S ta U 

2 1 PLL2 3SV««|hIK2 4 ftfafflfSSU 
fflI|fiIES2 2 tZGlsX^Zo »@ES2 2(iv3y©H 

fr«»*E«u % y 3 yftmi&ztxtzm&icizp l l 2 

10 3 i;m!g[H]S§2 4*$iJffllLT7'D-fey-9-©SrftJil**f 
£fL, e^mffiVdd^VLCfSo $JfflH!ES2 
2(i, talx^^2 nc«^^tifeB§ratai:y3 7'©l5 

if mm t*uM u ^3 :/©i?ff mm m&izmt s t p 

L L 2 3 ta«lll&2 4*SiJ»LTJS«8»i:«aa*£E* 
IS i: SKttE * f L i: VLt iff . 

[0020] miass2 4 t^rt 

20 ©fllfiK^&^fo C©«?!)T-{i, i/Z^AO^— YV^T 
[0 0 2 1 ] ->X7 i A©$ijgp^S5;(i02ir^bfe0!li:lR] 

25 g 1 t&m<Dmmz&&-r & zt-hmmx&Zx, 

5. z<Dmxit, y— h rom 3 t^mi^m^m 
s&mmiwmmztix&bs 7--hR0M3ii->x^A 

30 &i:*»±tf fc£$Ci»&fl|*tti|Mtfl&*naJB&B 1 
{CBltJatrSiltSrbTV^. 7"— hR0M3 (CB#F^ta© 
tf$R*H3<tbT*5§, y^^A©*®©A^P* feli->^. 

35 T-^)J;V^„ hu#©S-^(±^'1' v— 6T-ffS!JU ^#©* 
^■(±0^ b «c v ^ * r> > <$7 T-ttffl-r iU£ ivi „ iffli^i: 
^fiKfSCiitcJ:^, -e©^ 0 S Sr*a»ft**IHI§^g 

i©p<^ u^Et-f >x F-;i/t5«^feost;ft#b 

40 [0 0 2 2] ZZX% r-hROM{i-teWic(iEEPR0M 

>y 9 T v y<D RAM, 7D*K-ff ^7^, m— h*^-' 
45 ^*^€>«ta{-!fe-pTV^n«J;V>o Sfe. 03©f?iJT- 

t>K *mfrmm®&mmi±izBmztirz7 7visj.* 

* 'J © «fc -5 ^ U J p^vfeT-/N- y 9 7-y 7°£fit z 

RAMCHWdfttttttTtAH. 
50 [ 0 0 2 3 ] B 4 tt*^gB^©SiJ©ii;^^^^ bfeHT- 
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[0 0 2 4] 5> 3 «iBfcJiiaa»CD 

•> 3 > £llfT-r S ^X <7 i:-e©Suf*(cSlfT^ns 0 S © 
Hfrfcfl*****. -Tfcfc>*>> H4Cy371CBLT 
H*-r*J:^t:, yariTtt, ro-b-ytlttf OS 

Si:, 8!fflA s 0S£i§£*iS©T% OStfUfi^ftS. 
' ©f£, Hfr f ^ * V> H7iiA^i ^Jg^C tt 0 S ©id § fc 
<fc!3, T'P-feytfttT'-f KM*c<§(c&So K^ttJB 

i!l*?i&^A s i &®T*&S. 
[0 0 2 5] 121 5 {±. 04 lZmL,fzmifm>* 0S©1 

t&ufcusi-rss^^A©^— K^^rflifiK^^bfc 

[0p26]|5©A-Fr>i7«ftt, |3ffln- 
F->3i7'«fiK{3jn^T*2Sf**«[l^M©*{CT'f H 

[0 0 2 7] *ai©ifflittTfflJ;o-CS5. S/* 
5 i AS:*>±JfB#t:7 r — hR0M3*e.7>f Y)\>V*JXt> 

ilfc, taW^^5tJ±Kffflta©«#»*ii*fi 
So ^P-fey+J-Sfct, H$SiJt0fc*1\ S?an©SSff* 

f L i:<gV >*««£EVLT v 3 r i s^fT-r s o y 3 :/ 1 K 
«£OS©SlfT, ***l©||fT, S^tOSCMJ^ 
£ftSo fc£U ^-H'i'^/'ii^ti&^E&J-rsci: 

6i'«t»5^3 7'©^j@B#ra&ffl!j^Uib«)So -/£©B§ 
Rfltatfj&g U&BtSUtlTf #JWiai& 4 Vddt 

fof^aasf fc^^b^-a-, 7"p-by-y-8«:i«^» 

^ifi»fHi:jS^«®«BEVH-ey37'lS^ff-r*. « 

mzmmt2x-i? 3 r 1 ©*ff #»7-*-s oshty 

FMKJgSrJtJgbTT'f K;H*!BCX5. £©££, O 
Sfc£&e>A»b«>:7— hR0M3*e>AA?nt7'f hVl/ 

MWgtC&S. bfcASoT, 3jIJ»[e1E§4(±7'^ YtoW 

-HtcAS. &©^3;7 (^372) * s H#i£*lSi:£ 

1-©T-dft£Jt!R!H]E&l OTttWU SiJfflIlHl8S4tt^3 
7<B*fTl$lffl£ai£b8l«>3. ^a:/2S$7, ^373 



So 

[0 0 2 8] C©«fc5£fl|JjK-f Sd£T\ OSCftSt 

fT-rsci:* s pJ#gt)fes. 
05 [ 0 0 2 9 ] 0 6 tt*$8«ficD $ tcS'JfflKK^ff^^^ b 

& h-t? » a . £ ©fl tt s> a 7 b fc« t * u - ^ 

■fe ytf 8i s PLL £ff5± btSO »> a»^«ICA83 
10 ^©RSS3ii*jS«;f;£}MW-fe!--r\ 0fflt*©^7 7tSt 

M^SCh* s Dr|gtC5fc2, 0 

[0 0 3 0] 07fcfc, EI6fc^bfcIM^«^*OSO« 
S&bCSSSrrSS'^AOM- K^TtgfiK^bfe 
15 0T*feS„ 

[0 0 3 1] 07fflA-p>>i7M[t 

^x7« t mzmmx- & s #, ra-tvy-s 

SPLL7©on/off«-^^J2W®SSK:*)A^^nS. C 

©ft ^K«t 5 , x u -rttJST-ifc sa»if a *^i?,ii-rs 

20 Ct* s oJI£T-;fcSo LtAbT, ffeiJ»|n]Sg 4 i£P L L 7 
> \z o & i: g id s? a :/#g8«!;* titz t MM U - 

z -a- s «t a izm.mms& 2 1 p l l 7 s - 1 * s t- 

§So «e*\ xU-7•«ffi{r4^v^T, fSv8»«*lb©a 

25 s(*'>«e < te%ifimnw.m^<Dm.m*m < t- g s «t a 

PLL7=£f#±$-&SCi:^<f#^tC^P^^© 

«;s&©^£it«>s£dtcbT&j;^„ *<Dfflmm^im 
^xmffi<z>ffim£-fz>z£tisnimx'$>t)s ztntmriz 
w-rmx-bmrnx-ibZo 
30 [ 0 0 3 2 ] h 8 « N *mfom®®&mw<D&®m(Dm 

tt<D&K*mfrX, *»W©«B^&«t !3W«Bt^bfcBI 
ISf^tJ:?^ lo©^a7liPLL©-b 

>vHj>ynm os©sit, ®Mi-s^fL-e©^x^© 
faji^fLT-©^x^^fff©«ii«ffi©^s, 

35 S/§l«a!tfHT-©^X^©^f, OS©^ff*>e>>5:oTt> 

[0033] 7Dt'^^ •;— 7"©B#{c{±m^mjE«i 

VLT-^oPLLttf^Jhbt^So §!l D i&«MC«fc i© 

40 ^ti^ttS. B7fflM-H')x7t-liPLLfflW 
fg^^r$WlH]ESA s S{7IXS©T\ I'J 5 ii**«SS^ bfeB# 
* & * > C «t 5 5? a ^©HfT«f Iffl * bS6» S . 
b^bPLL iilfli # & £ SW^* s g^f S t> It T-fcfc& 
ii^SSjl 0 v-f i^P-b*> h-(S^-©-b>y h U>^B# 

45 H£<.fcgi:-rs. -b y h > ^fltHOffilKrasattfLK 
t7h?il5. -fey h U >^«fffl)gia«, S-TOSASfL 
T-HfT^tiSo *©«, OSC«fco-t$Sf?;*nfc*;*f 

50 l±> SflfWlH]B4A»e,0©^fc: < t5, *r«»*ffi*VL*» 
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&t «rf^««a»*fL3b» e> f Hic&ff $ * a, ci © j; a c -r 
s tfissasfH® s *«rfe u os om^iz «t 5 * u - r 

[0 0 3 4] CfiDA'ifcWBWEEfcfflWRfcftlBHW-rs 
DT, *2g8ji£PJW& U tuff Z tfi^mztt 

[0 0 3 5] H9tt*»W©*&t»J©«fPJa0Bft^U 
fcH7f** Q ««aR*fL,fM f fH©38», 

n*n©ffljBas«c*rjiS br yl, vm, vh© 3 & o & ^ 
tiB«»* j *n*n2«at:ia:BR£snair^ 3©i§ 

^ ft&frt»««BtfU «*«BEYL-e«fp-J-4»imi*tf 
feStah, ««Rft2KWH «««£EVL2«FVMTfiM^-r 
S«HM'Tft*tbcD2il*CDI*BI*B!«LT*<. **J& 

So *<3D^3^2ttRFHt3K:'*5l^ v3^1^(5]«, 
»WRfti:«««BEVLTfWS&"*-* 0 *©««FlHltaft«Jl 
LT&^3^#^Tb&^©T\ ^aS»fMi:«©SBEVM 

<t a «aasBE 4: « mtifi 1 *r 1 k *f js u t v ^ >$m & 

©«#-&*>#) *R^*«&Bttft* 0 
[0 0 3 6] (HI Ott^Wftfif^©^';^— S/a> 

[0037] m#nm&<DmmmK.&^xti:, 

frfcii 3 £ i: £: , H i: A/ if © V 3 ^tt«i > y 3 :/&©£ 

[0 0 3 8] 3 0 71/-A/»CDMPEGt 

-❖©t^-K©*!^ *©^3^<Z)*ff©fllSHtt3 3 
msCW. MPEG©^-*ffilB;frS£43l>*T\ 



05 Ci^SiSbTt^c 

[0 0 3 9] i-71/-A§^3 71*eHtSo B 

:/ 1 {±gtj¥fi#7^o©T\ ^MtatfUijif S iiMI^ifc 

10 So --T% W«aRfLttffl«»fHCDl/2 4:U B#P^ta 
Sr^fflT (33ms) ©l/2f*517. 5ms^t 
So l^ffltaST?©««aRH:fH/2 % B$Hta~B5BgT©JS 
ttftttfHi: ffl»iTT«©5p*Si©fllJSaRH:3fll/ 

[0 0 4 0] *Z71/-A, U-A, IgEH 

T-§^o COP^ODm^iiS^m^O 1/8 (12. 5 
25 ftttfift*^- PRf©«*H:x «^Wf©l 2. 5%fcff 

iB© 7 5 % tart-*-* <n fc^wte-e » *. 

[0 0 4 1 ] HI lttv;W^^OSS«ota»® 
77°'J ^r- 3 >36sh«pC C P U±ft**»^©lMP* 
30 Ji££^U&t>CD-Cfe£o 

[0 0 4 2] v;i/^^^^OSCD«^(± N 
3>tt**x*ix^3^fc45*J$*iT, ^n-fe^itJcict 5 

35 A^n^nflEffi^tifci&iffl^©^^— h\ i±«^ti^^ 

W§^tI15^^t^(Z)T^I^tlfc^3705 
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